Background: Obesity is a major public health issue and the prevalence has increased in both the industrialized and developing world. Fruit and vegetable intake has been proposed to protect Tavassoli et al.; BJMMR, 6(2): 200-211, 2015; Article no.BJMMR.2015.195 201 against Obesity. The purpose of this paper was to assess knowledge and perceptions of obesity prevention and consumption of fruits and vegetables among high school girl students in Shahr-ekord. Methods: This descriptive-cross-sectional survey was done on 308 high school girl students, aged 13-14 years, who were selected, based on a simple random selection method from eight schools. Data collected using a Food Frequency Questionnaire (FFQ) and researcher-made Questionnaire were based on Health Belief Model. Finally, data collected were analyzed by SPSS16. Results: The findings showed the mean score of knowledge was 39.14±20.40, perceived susceptibility: 31.65±16.40, perceived severity: 36.31±20.02, perceived benefit: 42.69±19.55 and perceived barriers was 40.50±18.59. There was a statistically significant and direct relationship between knowledge and perceived susceptibility and perceived benefit. The number of consumed units per day for fruits was 1.42 and the number of consumed serving per day for vegetables was 1.46. Also there was a statistically significant and indirect relationship between BMI of students with fruit and vegetables intake. Conclusions: The low level of appropriate practice of fruit and vegetable consumption by students in the study area needs to be improved by health workers and teachers via the mass media, health talks and one-on-one health education of students.
INTRODUCTION
The prevalence of chronic or non-communicable disease is escalating much more speedily in developing countries than in industrialized countries.
According to World Health Organization estimates, by the year 2020, noncommunicable diseases will account for approximately three quarters of all deaths in the developing world [1] . Obesity is a major risk factor for chronic disease [1] . Evidence indicates that excessive weight gain in the first years of life can alter neural development, metabolic and behavioral systems in ways that increase the risk for obesity and chronic disease later in life [2, 3] . Specifically, childhood and adolescent obesity is a precursor to type-2 diabetes, cardiovascular disease, hypertension, stroke, osteoarthritis, asthma, and certain cancers [2, 3] . As such, many reports have projected that childhoodonset obesity will contribute significantly to increased morbidity and mortality in adulthood [4] .
The perceived susceptibility and severity shows people's attitude. Basically attitude is related to people's feelings and emotions. Not only most of the adolescents did not consider their own health undesirable or in need of more attention, most of them evaluated themselves completely healthy and expressed that they do not have any concern about obesity and its complications. Even in cases that obesity was accepted as a disease by adolescents, it was considered as a problem in future and there was no need to do any prompt action about it [5] . In addition, it was assumed that in terms of health, chubby and plump children are in a better situation and no one believed that they were at a higher risk due to obesity related complications [6] . HBM is one of the first models of the concept of perceived susceptibility. Obesity complications will appear broadly in individual, family, social, economic and cultural aspects [6] and they will lead to many dangerous and chronic diseases like various types of cancers and cardiovascular diseases. Therefore it is very important to address the perceived sensitivity.
The consumption of fruit and vegetables is considered a vital part of a healthy lifestyle. A sufficient intake of fruit and vegetables may reduce energy density, prolong satiety, increase fiber intake and decrease overall energy intake [7] [8] [9] . The national recommendations in Norway from 1996 to 2011 were to eat at least five portions of fruit and vegetables a day; three servings of vegetables and two servings of fruit [10] .
Yet, research shows that less than half of adults and youth meet the recommendations for consuming at least five fruits/vegetables servings daily [11] . A potential emerging public health concern in developing countries is likely to be the increasing incidence of childhood overweight, which in the future is likely to create an enormous public health burden [12] . Despite the high and increasing prevalence of obesity in Iran, little attention has been paid to examination of the influential factors of obesity among students. In a qualitative study by Farahmand and et al. [13] taste and food preferences, high cost of healthy foods and have been reported as being associated with Lack of fruit and vegetable consumption. In this study, constructs of the Health Belief Model (HBM), including perceived susceptibility of obesity, perceived severity of obesity, perceived benefits of consumption of fruits and vegetables, perceived cost (barriers) of lack of fruit and vegetable consumption, and selfefficacy, have been assessed. The HBM is one of the most widely used health behavior model that has been used extensively to organize theoretical predictors of preventive health actions. The HBM is a method used to evaluate and explain individual differences in preventative health behavior [14, 15] . Adolescence is a critical period in development of overweight and obesity which is associated with the mortality in adulthood [16] . Adolescents are an important group in obesity prevention actions. By getting older, behaviors that related to obesity prevention are reduced. In addition, it is very probable that childhood obesity will be continued until adolescence and be increased during adulthood. Since in terms of creating healthy diet behaviors, adolescence is an important stage of life [17] , identification of its important factors and promotion of healthy diet in this period of time has remarkable and long term benefits on health and especially obesity prevention. Therefore, the current study is designed to assess the knowledge and Perceptions of Obesity Prevention and Consumption of Fruits and Vegetables among high school girl students in Shahr-e-kord.
PATIENTS AND METHODS

Subjects and Ethical Approval
This descriptive cross-sectional study was performed at shahr-e-kord in 2014 (5 monthsDecember 22, 2013-April 21, 2014), supported by Shahid Beheshti University of Medical Sciences. It was performed among 308 school students aged 13-14 years, living in shahr-ekord city.
Inclusion criteria
School girls in the age range of 13 to 14 years.
Exclusion criteria
School girls with over 15 year are old, suffering from chronic diseases, difficult diseases, disability and student's reluctance in continuing the participation in the study.
This research proposal is approved with the row number of 8992/4 and all questions are assessed and then approved by the university research council, department of education and the security department. After obtaining permission from the shahid Beheshti University of Medical Sciences and presentation to the provincial education, the researcher entered the schools.
To begin with, the needed explanation was provided about the research goals, its advantages, and completion of the questionnaires by the respondents. They were aware of the confidentiality and gave their approval to participate in the study. Then, with giving the necessary explanations, the questionnaires were provided to students to be completed. Subsequently, all of the scales were given to subjects for responding. It was also requested that none of the questions be left blank and careful attention had to be provided to the answers. In the end, some gifts were given to each subject in order to appreciate their cooperation. The students were permitted to leave if they were not interested in participating in this study.
The method of sampling was convenient sampling as follows: eight high schools were selected from two educational areas of Shahr-ekord, The participants were recruited randomly from these high schools; this means that Using Attendance List, Each student was given a code. Then, the samples were randomly selected from code.
Assessments
Fruit and vegetable consumption was assessed by semi-quantitative food frequency questionnaire (FFQ) including a list of 17 vegetable items and 27 fruit items with a standard serving size [18] . To assess the fruit and vegetable consumption, participants were asked to report the frequency of consuming each type of fruit and vegetable according to the measuring units (it must be mentioned that serving sizes were explained for students, for example a medium orange or apple is one serving size, a half glass of cooked vegetable or a glass of fresh vegetable is one serving size). Then the amount and frequency of consumption was changed into the daily intake and in this way, the daily consumption of fruit and vegetable was calculated according to servings.
Validity assessment of the present questionnaire was done in the following way: the questionnaire was given to 30 students who were then excluded from the main study. Then, alpha was calculated for questionnaire. Alpha coefficient was obtained as 0.91.
For each participant was considered 1 h to complete a questionnaire and as there were many questions (for FFQ) they were allowed to fill out the questionnaire at home.
The demographic information included household size, age of parents, education of parents, job of parents , family history of obesity and BMI; also knowledge and perceptions of obesity prevention questionnaires based on Health Belief Model in the Farsi language were prepared.
Health Belief Model is one of the intrapersonal health education models (derived from behavior science theory) which are administered for nutrition education in various subjects. The philosophy of this model that educators can result in creation or behavior change include Three characteristics; Firstly is that; behavior has benefits for health, economy, social, family and cultural, Secondly; health educators know the barriers related to choosing behaviors and consider them for planning. Thirdly; educational program should induce appropriate susceptibility among people that lack of health behavior can result in side effects and complications including health hazards, economic, social and family hazards.
Data collection was done through a questionnaire consisting of the following parts: The first section covered knowledge with nine questions about Number of serving of fruit and vegetable consumption, fruit and vegetable consumption by different age groups and Etc. (For example: Which substances are more in fruits and vegetables? How much of fruits should be consumed daily?), the second section was about perceived susceptibility with six questions (For example: My chances of getting obesity are great, Within the next year I will get obesity.), The third section was about perceived severity with five questions (For example: I am afraid to even think about obesity, If I got obesity, it would be more serious than other diseases), The fourth section covered perceived benefit with five questions (For example: If I eat enough fruit and vegetable, I will have less concern about obesity, When I consume enough fruit and vegetables to prevent obesity, I feel better.) and finally the fifth section was about perceived barriers with five questions (For example: Fruits and vegetables are so expensive, I don't like fruit and vegetables, Fruit and vegetables consumption means changing my diet and it is hard for me). (Table 1 ).
The scoring method of the questionnaire in the knowledge part was each correct answer to the knowledge questions was given one point and "I don't know" or incorrect answer was given zero points.
Perceptions questions including HBM constructs were designed by use of lickert scale (from "completely agree" to "completely disagree") and each answer was given zero to four points: so that " totally disagree" scored 0, "disagree" 1, "I have no idea" 2, "agree" 3 and "completely agree" scored 4. The scale scores of knowledge, attitude were calculated out of 100.
The questions of parts of the validity were confirmed by face validity and content validity. Knowledge and perceptions questionnaires were given to 30 students that were similar to the studied students in terms of demographic characteristics and, 10 days later, only knowledge questions were given to the same 30 people again. After filling them out, the reliability of knowledge questions was confirmed byr = 0.80. Alpha of perceptions questions were estimated ≤0.7 and confirmed. At the end, Weight was measured by a standard scale with the accuracy of 0.1 kg, without wearing shoes and with the least possible clothing. Height was measured by a tape measure while standing without shoes beside the wall. BMI was calculated by dividing weight in kg by square of height in square meter.
Statistical Analysis
SPSS v.16 was used for analysis. Results were analyzed by descriptive or analytical statistics: frequency tables, cross tabulations, mean ± standard deviation (S.D), Spearman (for assessment relationship between knowledge, attitude and BMI) and Pearson correlation coefficient.
RESULTS
76% of their mothers were housewives. 46% of their fathers and 57% of their mothers were diploma (Table 2) . Table 3 showed Mean ± SD of knowledge and constructs of health belief model. There was a statistically significant and positive relationship between knowledge and perceived susceptibility and perceived benefit. There was not relationship between knowledge and perceived severity and barriers and also, between perceived severity and perceived susceptibility.
Also (Table 4) . Based on the findings, the mean daily serving of fruit was 1.42 and the mean daily serving of vegetables was 1.46. Also there was a statistically significant and negative relationship between BMI of students with fruit and vegetables intake.
There was a statistically significant and positive relationship between knowledge, perceived susceptibility, perceived severity, perceived benefit and perceived barriers with fruit and vegetables intake.
DISCUSSION
Adolescence is a crucial period in life and implies multiple physiological and psychological changes that affect lifestyle habits. Adolescents have particular food habits and their meal choices may differ from both adults and children [19] . They also differ in other respects, having irregular eating patterns and indulging in frequent snacking and/or skipping meals [20] .
At this stage of the lifespan, adolescents are confronted with body weight problems and pressure concerning eating (both with respect to the type of food they are eating and the amounts of food). Short-and long-term effects of overweight and obesity and its association with mortality is increasing, therefore, raising knowledge and giving attention to the importance of this issue as one of the major health problems in children and adolescents is necessitated. Also Students aware that Overweight and obese adolescents may experience discrimination, rejection, and low self-concept at the individual and social levels.
Years of study in a school is where teenage lifestyle is shaped for adulthood. Dietary patterns are developed in this age may have a great impact in the future on the health and family of the individual; therefore, increasing the nutritional knowledge in this age is essential.
Results showed that perceived susceptibility, perceived severity, perceived benefit and perceived barriers were 31.65±16.40, 36.31±20.02, 42.69±19.55 and 40.50±18.59 respectively in Students studied. In our society, it seems that attitude to obesity particularly among children is based strengthening the notion that obesity of a child is a sign of health, happiness, and lack of diseases and parents convey the view to their children and consider thinner kids as ill. These findings agreement with the results obtained from the similar studies conducted by Tavassoli and et al. [24] , Abood and et al. [25] .
It was also encouraging that our sample expressed a moderate perception that Fruit and vegetables intake does provide positive preventive health benefits; but students were relatively weak in other structures, Because in their view, Not obese; obesity is not a problem and …, There was a statistically significant and direct relationship between BMI of students with knowledge, perceived susceptibility and perceived benefit; Students who had a normal BMI; had a higher knowledge, perceived susceptibility and perceived benefit. There was a statistically significant and indirect relationship between BMI of students with fruit and vegetables intake; Students who had a normal BMI; consumed more fruits and vegetables and Students who had a higher weight; consumed fewer fruits and vegetables.
Adolescents who had employed mother were more at risk of lacking in daily fruit and vegetables intake; it seems that presence of mother at home or unemployed mother had positive effects on adolescent's food consumption. Mother is traditionally responsible for meal preparation. Mother employment may change or intervene with their useful support like healthy food/ fruit and vegetables preparation, home obtainability, parental supervision, positive role modeling. This results are consistent with previous findings [26, 27] .
Fruit and vegetables are an important part of a balanced diet, and they are important source of vitamins, minerals, dietary fiber, and phytochemicals. They are high in moisture and low in energy. Studies have shown that a diet rich in fruits and vegetables is very important for maintaining normal intestinal function, improving immunity, and reducing the risk of obesity [28, 29] diabetes [30] , hypertension [31] , Coronary Heart Disease [32] and lung cancer [33] . Therefore, fruits and vegetables consumption is an important, indispensable component of a balanced diet; inadequate consumption of fruits and vegetables is a cause of great concern.
Research also has found that replacing foods of high energy density (high calories per weight of food) with foods of lower energy density, such as fruits and vegetables, can be an important part of a weight-management strategy [34, 35] .
The results of the present study showed that fruit or vegetable consumption in students was low that could be one of the causes of obesity and overweight.
Low level consumption of fruit and vegetables among adolescents during school times is common and might be explained by several factors including exposure to unhealthy foods, their autonomy to select and intake the desirable, satisfactory snacks, eating away from home, peer influences, higher school assignments, lack of time or experiences to make healthy snacks by parents or by themselves.
In a study on women from Tehran, it was found that prevalence of obesity was 67% and mean BMI were 25.9 [36] . In another study in the U.S. on children, increased vegetable and fruit intake compared with decreased fat and sugar intake had a significant reduction in percentage of overweight of children. Furthermore, in a crosssectional study on Mediterranean population, increased vegetable, fruit and fiber intake had an inverse significant correlation with weight gain. Moreover, in a prospective study on 89,432 men and women from five countries participated in the European Prospective Investigation into Cancer and Nutrition (EPIC), there was an inverse significant correlation between fruit and vegetable intake with body weight. This study showed that weight would be reduced 14 g per day with 100 g of fruit and vegetable [37] .
Other studies demonstrate, fruit and vegetable consumption is substantially lower than recommended for both children and adults, regardless of food security status [38] [39] [40] .
This finding underscores the need for wellfunded, comprehensive, efficacious efforts to improve food environments, promote healthful living, and strengthen policies aimed at improving children's health.
Consumption of fruits and vegetables having a high nutritional value is important, as much research has shown that consumption of fruits and vegetables reduces the risk of cancer, cardiovascular disease, and is an appropriate diet for weight management and protection of overweight children. A cross-sectional study in the United States showed inverse associations between childhood overweight and fruit consumption during this period. The results of the study showed an inverse relationship between vegetable consumption and overweight in males. Also, consuming foods that are rich in fiber such as whole grains and calcium have a protective role in the prevention of overweight and obesity [41] [42] [43] .
With regard to the important role of students in foundation of a family and community, this study has provided valuable insight into the consumption of fruits and vegetables. It identifies areas where further research would provide a more comprehensive picture. Such information will be critical to the future development of effective health promotion programs for the healthy life style and prevention of chronic diseases.
Healthy People 2020 identifies "Nutrition and Weight Status" as one of their major objectives to "promote health and reduce chronic disease risk through the consumption of healthful diets and achievement and maintenance of healthy body weights." This objective emphasizes that efforts to change diet and weight should address the policies and environments that support these behaviors in settings such as schools [44] . Although few attempts have been made to prevent obesity during the first years of life, this period may represent the best opportunity for obesity prevention. Results should inform both the fields of childhood obesity prevention and early childhood research about the effects of an obesity prevention program housed in the childcare setting. As childhood obesity continues to be a topic of national interest in the best interest of health care providers, educators, and parents to begin thinking about this as a priority for ensuring the healthy future of our community's children. The recommendation is to develop nutritional education and design more nutritional intervention programs for the students in general; especially focusing on the nutrients and their benefits to the body, the consequences of skipping meals, the way they prepare their food. Results from eating practices showed that a high percentage of the students have not healthy eating practices with less than recommended dietary guidelines for fruit and vegetables groups therefore major changes in eating habits of this sample are required. Strengths of this study were the study design based on Health Belief Model that helps to better identify existing weaknesses And classification of true knowledge and attitude and so better and more efficiently for the training.
Among the several behavior-directed models, Health Belief Model (HBM) can specify the perception of a person about the intensity of complications of unhealthy behaviors, perception of the capacity to catch disease and its complications and determining the benefits of having healthy behavior in the patient's opinion and barriers that can influence healthy behavior. Determining these issues can help health researchers to assess the future behavior of a person.
The main limitation of this study was its cross sectional nature that might reduce the strength of clinical significance of correlations. In addition, because this analysis reports consumption according to the number of times per day that fruits and vegetables are eaten, the results may over or underestimate the calculated proportion and As the questionnaire was self-completed, it is possible that some study participants may have miss reported either intentionally or inadvertently on any of the questions asked.
CONCLUSION
We found that majority of the participants consumed 4 or less servings of fruits and vegetables per day with only one third attaining WHO recommendations. This provides alarming evidence for policy makers and health care professionals to pay more attention to improve this concern. Low level of education and low socioeconomic status influenced this dietary habits, Nutrition education of the students and their families is advocated. Clearly, health system policy makers must prepare educational programs based on HBM and there is a vital need to establish a national strategy for integrating preventive measures including lifestyle modification, notably dietary changes including higher consumption of fruits and vegetables.
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